axis [12] . Here, we investigate the mechanisms by 18, 21, 19] . It is, however, unclear how Hairless inhibits
which Su(H) inhibits the expression of Notch target transcriptional activation by Su(H). One hypothesis is that
genes in Drosophila. We show that Hairless, an Hairless promotes repression by Su(H). Our previous anal- dorsal thorax (Figure 2c ). This shows that Su(H) and Hairless strongly synergize to inhibit Notch signaling in this experimental situation. This synergy between Hairless and To test whether Hairless is able to cooperate with Su(H) Su(H) was also seen for the regulation of sim expression in vivo, we have used an assay based on the expression in the mesectoderm (data not shown), as well as during of Hairless and Su(H) during pupal development. Lateral wing development [25] . These findings suggest that this inhibition mediated by Notch signaling controls the spacsynergy represents a general feature of the function of ing of bristle sensory organs on the dorsal thorax of the fly these two genes. These observations are not consistent (Figure 2a; [23] ). Increasing the level of Notch signaling with the titration model described above, but rather they results in the determination of a reduced number of sense support the hypothesis that Hairless acts in a Su(H)-organs. Conversely, decreasing the level of Notch signaldependent manner to antagonize Notch signaling activity. ing leads to an increased density of sense organs. Similarly, overexpression of Su(H) under heat-shock control decreases sense organ density, while overexpression of HairWe next investigated the mechanism by which Hairless might regulate transcription. Sequence analysis of Hairless has the opposite effect [17, 24] . Control flies in which the expression of either Su(H) or Hairless was induced less identifies a putative binding site for the Drosophila C-terminal Binding Protein (dCtBP; Figure 3a ). This site under mild heat shock conditions (30 min at 37ЊC) display only a weakly decreased or increased bristle density, reis located at the very C terminus of the Hairless protein.
In Drosophila and mammals, CtBP is a transcriptional corespectively (Figure 2b,d) (Figure 3b) . In contrast, a truncated version of Hairless in which contrast to this prediction, low-level expression of Hairless and Su(H), under the same mild heat shock conditions, the last 15 amino acids had been deleted, H[1-1061], did not bind to dCtBP. This shows that the Hairless-dCtBP leads to a dramatic increase in sense organ density on the target genes. is sufficient to bind dCtBP (Figure 3b ). Finally, a specific interaction between Hairless and dCtBP is also observed
The role of dCtBP in repressing the expression of sim cannot easily be tested genetically. Indeed, dCtBP is a corein vitro with a GST pull-down assay. H[1-1076], but not H or H , is efficiently retained by a GSTpressor of Snail, and in dCtBP mutant embryos derived from GLC, the repression activity of Snail is abolished dCtBP fusion protein (Figure 3c ; data not shown). This in vitro interaction indicates that the Hairless-dCtBP in-
[27]. This in turn leads to the ectopic expression of sim teraction is likely to be direct. We conclude that the conserved C-terminal part of Hairless contains a motif neces- sary and sufficient to bind dCtBP.
To test the functional significance of this binding site, we have used the in vivo assay described above (Figure 2) . The expression of a truncated version of Hairless that does not bind dCtBP, H[1-1061], does not lead to an increased density of sense organs (Figure 2e ; see also [30] ) and does not rescue the loss of Hairless function [30] . Thus, the last 15 amino acids of Hairless are required for the activity of the protein. Interestingly, flies overexpressing both H and Su(H) display a wild-type phenotype (Figure 2f) 
